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RETROSPECTIVE and introspective do ourthoughts become on the near approach of
the dread examinations which complete a term's
work, or perhaps the career of a hopeful scientist.
Often . do we put ourselves through a searching
prelim. Have we mastered a fair portion of the
knowledge which has been presented to us? or
have we scattered opportunities to the winds?
Are our chances to pass the examination, or
indeed are we worth a picayune? Happily,
some are able to answer these questions satis-
factorily; others are also blessed in that they
are satisfied with their works, though perhaps
inconsiderable. But he is to be pitied who is
ever intending to turn over that old "new leaf,"
"if he can just scratch through this time." Mem-
ories of deeds, which may have been misconstrued,
flash sudden lights upon his chances of passing,—
When he was caught peacefully napping, the pro-
fessor, of course, could not know that he had
studied half the night—after coming from the
opera. Then the awful lecture which the class
had to bear because he was seen threateningly to
poise an eraser in the air in an effort to make the
class wag cease whispering in order that he might
listen to the demonstration! He wonders if his
shop work did not suffer when his lathe rest
slipped, smashing the pattern, breaking the tool,
and hurting his hand, and he angrily punched
the next man in the ribs to find then he had
fouled the instructor. Recollection of quizzes do
not tend to cheer him, and in a lurid glare he
sees his last flickering hope disappear and all is
gloom. Never in his life has he worked so hard
as he does now. Demonstrations which he
thought he understood, elude his first attempts
to place them successfully on paper. Subjects
upon which he had made good recitations with a
little prompting, seem now to be slightly hazy.
With these difficulties overcome he successfully
passes his examinations, and then begins to won-
der why popular opinion is so tending to abolish
written examinations and is prone to call them
worthless.
THE most valid objection against the writtenexamination is the opportunity it affords
unscrupulous students to "crib" through the in-
stitutes of learning. There seems to be a differ-
ence between the character of the man who cribs
with the sole purpose of passing the examination
and the one who cheats for the sake of perpetrat-
ing a huge joke. The mischievous fellow is per-
haps the more dangerous of the two, for being the
less suspected, and it might be more difficult to
convince him of his wrong doing, yet we can not
bring ourselves to judge him quite so harshly as
we do the man who premeditates cribbing, though
the effect of their actions be the same.
We believe that Rose has never been especially
noted for experts in this line, but doubtless the
material is at hand, here as elsewhere, if the op-
portunity be given for its development. The
honest student takes no offense at the precautions
taken by the faculty against the practice of leger-
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demain in examinations, and will agree that the
supervision can not be too strict in order that the
greatest objection to the system may, at R. P. I. at
least, be null.
* *
THE TECHNIC extends the greetings of theseason to its readers—wishing them a merry
Christmas and hoping the New Year will bring
them naught but success in their pursuit of health,
wealth and happiness. The sense of freedom from
school duties as well as the Christmas festivities
will make the brief holiday an enjoyable one for
the Rose man. And since he will be free from
his studies, we suggest that the holiday would be
an excellent time to plan a little work for our
various societies and organizations. Even having
our plans well laid will materially lighten the bur-
den of this extra work next term and will take
but little time from the Pleasures of our Christmas
holiday.
C OR the second time the students of Rose have
been agreeably surprised in the extension of
the Thanksgiving recess, giving us Friday and
Saturday as well as the legal holiday. The pre-
cedent of the three days vacation with which we
were favored last year raised some hope in the
breast of the Poly as he affixed his signature to
the humble petition for the recent holiday. But
this is the first time such emotions have been
awakened in him, unless those who dared origi-
nate the custom of petitioning to the faculty had
some hope of the success of their effort. The con-
stancy with which the students have presented
these annual petitions, to be as often ignored, is
rather amusing, and if it were not for the inherent
pleasure in thus addressing. the learned body on
every occasion, they would have despaired long
ago.
The holiday is indeed a boon to the Poly, and
affords him, as it were, a moment to regain his
energies before making his final onslaught on the
array of Christmas examinations, and the stu-
dents heartily thank the faculty for granting their
petition.
THE triumph of Rose over the Louisville 'Ath-letic Club team in the game on Thanksgiving
day at Louisville, Ky., concludes the first season
on the gridiron for R.P.I. Our real experience in
foot ball had been limited to the one game with
Y. M. C. A. last year, and to the game with Wabash
the year previous when we were gently meandered
through the dust. This fall no work was begun
till both Butler and DePauw had vanquished our
team, when it was seen that Rose had good ma-
terial and needed only the requisite training to
develop a good eleven. This was thought to be
unattainable on account of the very limited time
at command for practice. But with commenda-
ble pluck the men went to work with the hope of
making at least a showing on Thanksgiving day.
Mr. A. L. Robinson's untiring efforts to arouse
the enthusiasm in the game succeeded in bringing
out men to form such a second eleven as would
give the team some work, while Mr. Walker's
coaching proved beneficial in awakening some in-
terest as well as giving valuable instruction. Im-
provement was marked and rapid, and the game
at Louisville has shown what the F'olys can do
even with little time for practice, if that time be
employed in systematic and earnest work.
Next fall a team should be organized as soon as
the Institute opens, and work begun immediately
with the intention of entering the Indiana Inter-
Collegiate schedule and doing our best whether
that be much or little. It is not likely that Rose
will take any great honors at first, but our men
are not easily discouraged and we may be sure
that when the season is closed R. P. ii. will not
end the roll of honor. But suppose we should be
doomed to continued defeat? It is no more than
the other Indiana colleges have met continually
at the hands of our athletes on the annual field
days. The foot ball season, coming at a time when
much of the best athletic material is still with the
Freshman class, brightens the prospects for Rose
no inconsiderable amount. It has always been a
source of regret that many of the athletic stars
fall at Christmas and disappear from our horizon,
having shed only a glimmer upon the honor of
Rose, because such brilliancy is wasted till the
THE ROSE TECHNIC. 63
baseball and field teams are organized in the spring.
Before our thoughts are diverted from this sub-
ject, let us decide to enter the foot ball arena next
fall, if, with the consent of the faculty, the games
can be arranged.
THE class of '96 seems to agree with the opin-ion expressed by THE TECHNIC last year in
regard to the publication of a Junior souvenir in-
asmuch as they are now gathering material for a
second "Modulus." They hope to make at least
an attractive volume, whether it proves brilliant
or otherwise.
The name "Modulus" has been adopted with
the desire that succeeding classes will publish Jun-
ior annuals of the name, which was used by the
class of '92, and that in time the friends of Rose
may look forward to the appearance of the "Mod-
ulus" just as they do any of our other established
annual events.
If the class of '97 finds it possible to decide in
their Sophomore year upon the matter of pub-
lishing a "Modulus '97," they should have their
committees formed before the close of the school
year, in order that some of the main designs and
articles may be arranged during the summer va-
cation.
WE notice that the Evansville papers wereevidently laboring under a mistake in
connection with the game between the Crescent
team of that city and our Second eleven. Doubtless
the mistake was made by some one for advertising
purposes, but several corrections should be made
in justice to those who witnessed the game as
well as to ourselves. The eleven which played at
Evansville was not the representative team of R.
P. I., nor had the eleven played but one game—a
practice game with the First eleven, instead of
"playing in the Indiana college games," as report-
ed. It was formed specially for the purpose of
playing Evansville, and the Crescent team un-
derstood the situation perfectly.
Our men were highly pleased with the treat-
ment they received, and wish to express their
thanks to the Crescent team for a royal good time
in their city.
PATTERN MAKING.
BY INSTRUCTOR W. P. SMITH.
In a previous article published in THE TECH-
NIC, the writer enumerated some of the consider-
ations in the successful making of patterns. It
was stated that in all but the simplest order of
patterns there was considerable scope for individ-
uality and ingenuity. A pattern maker's reputa-
tion is mostly made through distinguishing him-
self in these 'respects. While there is an unwrit-
ten practice that controls many branches of this
work, there are ever new fields springing up re-
quiring new ideas and fertile resources. Where
there are half a dozen untried methods of gaining
an end, that man who quickly selects the best,
and carries it out successfully, is the kind of man
we are all looking for. The skillful use of tools,
even the rapidity with which rough and unsightly
lumber is converted into smooth and symmetrical
form, on much work is quite a secondary requisite.
The example of pattern making selected for
this article is one of those jobs offering opportu-
nity for both good judgment and workmanship.
But before describing the pattern work, a word
about the cock in its entirety.
In Fairbanks' catalogue of steam specialties
this particular kind of cock is illustrated. It is
what they term an Asbestos Packed Iron Cock.
Sectional views Figs. 1 and 2, show the construc-
tion of the tapered plug cock. The parts are gland,
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plug, thimble and barrel, or body. There are four
dovetail slots. in barrel which are firmly packed
with asbestos, and both top and bottom of plug






Figs. 1 and 2.
cocks is, that as the plug does not come in contact
with metal at all in its barrel, but works entirely
on the asbestos, it can be kept much tighter than
metal bearing cocks. The wear is taken up by
tightening bolts in gland. The makers especially
recommend them for high pressure purposes, and
there is every reason to believe that the claims
made for them are borne out by experience. The
packing can be renewed when worn down to bore
of barrel. The asbestos is prepared before pack-
ing into grooves and the vulcanizing is done after-
wards. In iron cocks the plugs undergo an ex-
posure to superheated steam which is termed
"bathing," which renders them rustless.
To return to the pattern. It is evident by the
above views that the plug, gland and thimble offer
no difficulty from a pattern n'laker's stand
point, consequently we will ignore them and
only take the body and core box into consid-
eration. Those students who have had some
practice in pattern making will pardon the
somewhat elementary description of this
piece of work. Figs. 3 and 4 show side and
plan view of body pattern.. By comparison
with Fig. 1 it will be clearly seen that where
there is an opening on outside of casting
there is a projection on the pattern. These
projections, which are the size of holes re-
quired in casting, are termed core-prints, and
although it is the rule to reverse conditions
in this way, there are times when prints are
unnecessary adjuncts. This can be readily
seen when it is understood that the sole
use of a print on a pattern is to leave an
impression on the mold which will support
the core in position. If there were no side
issues entering into the case, all that is neces-
sary, therefore, is to put on patterns a suffi-
cient number of prints to locate the core,
although there may be numerous holes to
be cast through. The diameter of prints
on pattern are regulated by the amount of
finish to be left in holes, and the amount of
finish is determined largely by the machine
shop practice.
As the scale on an iron casting is always
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much harder than the inside, it is desirable to
leave enough finish to prevent the machinist taking
off the edge of his tool by scraping the surface.
The length of prints in patterns of this character
are determined by the weight of the core, or the
tendency of the core to rise when the metal is
entering the mold.
As a rule it is better to err in giving a core gen-
I
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Figs. 3 and 4.
erous bearing than too little. Instead of running
prints up to a sharp corner with pattern it is a
good plan to leave a fillet in, as shown. This
makes it easier for molder to draw pattern and
often prevents the breaking away of mold when
closing down the cope or top flask. This pattern
will be in halves as thick line shows in Fig. 4, and
dowelled together, the pins being loose enough to
allow the top half of pattern to come away with
the cope when it is lifted off. If the sectional
views represent a core of double the size shown,
and the pattern was to be subjected to constant
wear, it would be more profitable to have a metal
pattern made. Its outside would be as the cast-
ing required, but the inside would be cored out,
leaving a mere shell whose thickness is regulat-
ed by the usage it would experience in foundry.
There is no chance of such a pattern warping or
twisting, and its life is incomparably longer than
a wooden one. It is of course more expensive to
fit up, but the increased outlay is quickly bal-
anced. Iron in most cases is the best metal to use
for patterns. It is cheap and keeps it shape better
than softer metals, which feature is of consider-
able value.
A pattern for a metal pattern must have two
contractions allowed on it, and should be made
in as cheap a way as possible, whilst a pattern,
such as the one under discussion, that is to do
service right along, should be made of the best
material. Mahogany is the best and the most
serviceable lumber to use; it is hard, compara-
tively easy to work, and its tendency to get out of
shape is less than in any other wood known to
the pattern maker. Cherry, bay wood and teak
are good woods also.
To prevent the moisture in the air and sand
destroying a wooden pattern it is coated with
shellac which is cut with alcohol. To enable an
iron pattern to resist rust and corrosive agents, a
good black varnish can be obtained by applying
boiled linseed oil, the iron being heated to a tem-
perature that will just char or blacken the oil.
Another method more common, is to heat the
pattern so that it will melt the beeswax or paraf-
fine which is rubbed over it. A better surface is
obtained if the pattern be rusted first with sal-
ammonia.
• If to the sectional views shown had been added
a plan view of cock, together they would have
formed a complete working drawing, all that a
pattern maker or machinist would need. These
views would not show the combination of curves
on the body of pattern, but with some regard for
•
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the inside of casting and thickness of metal, and
the help of an eye for symmetry, the pattern
could easily be shaped.
Now we come to the core box, which is the
most interesting feature of the work, and the part
where considerable diversity of mind can be
shown in its. construction. Fig. 2 clearly shows
the difficulty to be overcome in the satisfactory
production of this core. The problem is, how is
that body of sand below the lip of way to be ar-
ranged for? There are at least four practical ways
in which this core box can be made. In each case
the joint of box would be through horizontal dot-
ted line, Fig. 2. One way would be to cut core
box out, ignoring dovetail slots, then to put core
prints the length and width of slot into the box
in their correct positions. If these prints are fast-
ened into box the edges must be vertical to allow
of the cores free withdrawal. This scheme neces-
sitates the making of a second core box, which in
its vertical section would be the shape of print
and slot combined, and the four cores made from
this box would be pasted into main core before
placing into mold.
Another method would be the arranging of four
loose pieces in each half of the box that would
draw out of ends and bottom. The pieces to be
drawn out at ends would be the part which form-
ed the separation between the way and gland.
See Fig. 1. The lip between ;slot and way and up
to joint of box will be drawn out. through the
bottom of box. It must be understood that in
this case the core is made in halves, and after
the loose pieces are withdrawn, but before the core
is taken out of box, paste is spread over the joint
and the halves united by putting box together.
What is called the ends and bottom of core box
may be better understood by reference to Fig. 6.
A third method is to have that part between the
slots and surrounding the way from gland to bot-
tom free from the rest, but of course separated on
joint of box. In this case the core can be made
in one piece, but when the core is removed from
box, these four pieces come away with it, and are
subsequently drawn out without much difficulty
before the core is dried.
The fourth scheme is the one shown in Figs. 5
and -6. Fig. 5 shows a section through half of
core box and agreeing with view shown in Fig. 2.
Its construction needs little explanation. From
the top of dovetail groove to joint of box, and
from gland to bottom, the pieces which obstruct
the free removal of the core are made to slide
back on a curved surface as far as necessary.
When the loose pieces are up in the position as
shown on the left of cut 5, and the halves of box
together, it is ready for ramming up. When this
1_2
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Figs. 5 and 6.
operation is completed the buttons which clamp
the loose pieces in place are turned, the tapered
finger of the core maker inserted in the hole pro-
vided for its reception and the pieces slipped back
into position shown on right side of Fig. 5. To
keep these pieces well back while the core is taken
out is essential, and the same buttons which
clamp them down can be arranged to keep them
up and so prevent the damaging of core. Fig. 6
is the back of box showing where the joints are
made, also cleats which serve the double purpose
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of strengthening box and facilitating the working
of loose pieces.
The last method of making this core box is su-
perior in many respects to any of the others. The
prime objection to the first method is the addi-
tional work of making small cores and pasting
them in. Objection to second plan is that it is
slow. Owing to the number of independent loose
pieces requiring handling each time a core is made
and, as a rule, loose piecesare a fruitful source of
trouble, inasmuch as they frequently require re-
placing. Much of the objection that applies to
previous plans is characteristic of the third, but not
to such an extent as if the number of independ-
ent loose piecps is reduced to half and the core is
made intact. At the same time these pieces are
necessarily frail and must be made of metal, and
as metal loose parts in light cores are likely to
break them by virtue of their weight, this is a
disadvantage. The superiority of the last scheme
will be evident. The core is made complete in
itself. There are no loose pieces to be lost and
the ease with which the pieces are secured in place
and removed guarantees quick, simple and accu-
rate production, which is the goal sought. The
methods sketched above literally trace the evolu-
tion of the pattern-making required for this par-
ticular job.
SMOKE PREVENTION.
BY E. B. IIARRIS, '96.
That the importance of the prevention of great
volumes of smoke in our large cities is increasing
is evinced by the fact that in many, steps have
been taken by the city government, which make
it a violation of law to allow the escape of smoke
in specified districts, and as a result, cleaner and
healthier air is enjoyed by the residents, while, on
the other hand, the fuel consumer effects a saving,
because of the better consumption of his fuel, and
consequently, the increased heat obtained.
For example, that portion of Chicago bounded
by the river on the north and west, 12th street on
the south and the lake on the east, contains hard-
ly an offending chimney, and the improvement is
noticeable, especially in the tall, crowded office
buildings. Other cities are not far behind in this
respect, and the movement is one which might
well be considered in our own city, where soft
coal is the principal fuel.
Since coal is more generally used than any of
the other solid fuels, and does not differ very
- much from them in its combustibles, a descrip-
tion of it will vary but little from that of any of
the rest, and the action of all fuels under heat in
the furnace is practically the same.
Coal is composed principally of carbon and hy-
drocarbons, together with small quantities of
other elements, such as sulphur, silicon, etc. The
hydrocarbons, or chemical compounds of hydro-
gen and carbon, are known as the bituminous
portion, and are more volatile than the uncom-
bined, or fixed carbon. Fixed carbon averages
about 60 per cent of the gross weight of coal.
When heated, the bituminous portion is first
volatilized and passes off, giving, at the lower
temperatures, various condensible hydrocarbons,
while at the higher temperatures the more per-
manent hydrocarbons are evolved, leaving at laA
the uncombined carbon. The evolution of these
gases is a cooling process, since heat is converted
from the sensible to the latent state in effecting
it, and for this reason the fixed carbon is not con-
sumed until all of the hydrocarbons are given off.
If coal is heated in the air it is degasified as
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before described, and the gases combine chemic-
ally with the oxygen of the air by burning with
a flame, to form colorless, or almost colorless va-
pors, while the residual portion, coke, does not
burn with a flame, but glows, combustion taking
place only on the surface, the oxidation continu-
ing until all combustible matter is consumed,
leaving a small portion of silicious matter, or ash.
When the air supply is insufficient, the trans-
formation of the fuel into carbon dioxide and
water, the ultimate result of complete combustion,
is not effected and other compounds of a more
objectionable nature are formed. The volatilized
carbon having little chance of combining at the
proper temperature with oxygen in the furnace,
cools in passing off and comes down in the form
of soot, and this, with the carbon monoxide and
other products of an incomplete, combustion, is
known as smoke.
In order then that the fuel be perfectly con-
sumed it is necessary that a sufficient quantity of
air be supplied and that this air be thoroughly
mixed with the gases in the furnace. It is upon
this principle that most smoke preventing appli-
ances have been constructed, although the methods
of accomplishing the result may be widely differ-
ent.
Until a few years ago smoke preventers had
not been considered an absolute necessity to the
manufacturer or fuel user, except where the law
made them so, and it is for this reason, probably,
that while there has been a great number of these
devices patented, but few of them have had any
real, practical tests for efficiency, such' as would
be given in any modern, well regulated boiler
plant. At the present time, however, competition
and low prices render necessary the use of every
money and labor saving device obtainable, and
since the economy of a good smoke preventer is
evident, from the fact that a saving in fuel of as
much as 50 per cent is sometimes effected, the
adoption of such devices seems only a matter of
time.
The following are the most general methods in
use at present for the perfect consumption of fuel
and consequent prevention of smoke, given in the
order of their value: First, efficient stoking, me-
chanical or hand; second, consumption of smoke
by passing over a hot fire, either in the same fur-
nace or a second; third, by introduction of air
under pressure, heated or otherwise, in various
parts of the furnace; fourth, by condensation and
precipitation of carbon particles before leaving the
stack.
_ That combustion apparatus is pre-eminently bes
which consumes the smoke as soon as it is formed
and this is accomplished most perfectly in furnace
equipped with mechanical stokers. The value of
machine over man in stoking is tersely expressed
in a few words which were found in a catalogue
relating to the subject—"Hand firing depends
upon a man, and is variable; mechanical firing
depends upon a machine, and is uniformly good."
Too much cannot be said against the frequent open-
ing and closing of furnace doors, necessary in hand
firing, for the sudden change of tempeiature due
to the great quantity of cool air entering the fur-
nace materially shortens the life of a boiler plate,
and in tubular boilers the repeated expansion and
contraction is liable to produce a serious leakage.
The two methods of mechanical firing that are
most generally used are those which employ slid-
ing grate bars and the "step grate." In the first
method the grate bars are fastened at each end to
link belts passing over sprocket wheels in the
front and back of the furnace. The coal is fed
from a hopper over the doors and is spread evenly
in a thin layer over the bars, which move slowly
toward the bridge, the speed being regulated, ac-
cording to the nature of the fuel, so that by the time
it reaches the bridge it is completely consumed,
nothing but the ash remaining, which drops into
the pit and is raked off at any time, without in-
terfering with the action of the machine. Air can
be admitted in any quantity, either above or below
the bars. The combustion takes place in the man-
ner before described; the volatile hydrocarbons,
being the first to come off, must pass over the
highly heated coke or fixed carbon in the rear, and
thus their combustion is assured; then sufficient
air is fed through the bars to the coke, and it is
in turn consumed. The operation is continuous
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and perfectly under the control of the operator at
all times. Almost no smoke is given off except
in starting the fire.
The "step grate" pattern differs from the first,
principally in the method of handling the fuel and
ash. The bars in their normal position consist of
a series of steps, the surfaces horizontal, extending
from the hopper down to the ash grate or dumper.
In the bottom of the hopper is a pusher plate,
which, by vibrating, forces a small stream of fuel
over an inclined plate to the first two or three bars.
From seven to ten times per minute these bars, by
an ingenious arrangement, are so turned that their
surfaces form an inclined plane, each bar overlap-
ping the next, something like the shingles on a*
roof. When in this position the coal will slide
down, but is soon checked, when the steps are
again formed. The sliding of the coal over this
incline is more preferable to the method of carry-
ing it with the bars, in that it is continually stirred
and at some time in its descent every portion re-
ceives the benefit of the most intense heat. The
openings underneath the steps enable the operator
to always see any portion of his fire and to remove
clinkers. The manner of combustion is essentially
the same as before described.
Of these two machines the latter has many points
about it which make it superior to the first—two
of which have been mentioned—and it is now em-
ployed in a great many establishments in this
country. It may be seen in daily operation in
Terre Haute in the power house of the street rail-
road company or at the Normal School.
In 1785, June 14, James Watt obtained a patent
for consuming smoke "by causing the smoke and
flame of the fresh fuel to pass through very hot
funnels or pipes, or among, through, or near fuel
which is intensely hot, and which has ceased to
smoke, and by mixing it with fresh air when in
these circumstances."* After this, several other
workers obtained patents, principally upon. im-
provements of the above method, and also upon
the manner of admitting and controlling the air.
This is the second method before referred to, and
may be employed in single furnaces, but the most
The Steam Engine; D. K. Clarke; yol. I, p.150.
satisfactory results are obtained when two or more
are used. In the case of one furnace, the smoke
gases, after passing through the flues, are drawn
through a fan, mixed with air, and sent again over
the fire, thus insuring their combustion; but where
there are two or more furnaces, one of them is gen-
erally arranged to burn a hard coal, giving but lit-
tle smoke, while the gases of the soft coal fires are
collected, mixed with the proper amount of air,
and passed over the hard coal fire.
Another application has recently been employed
in the heating of large dwelling houses and office
buildings, as follows: Directly behind the main
furnace is built a smaller one which contains a
charge of coke. After passing the bridge the smoke
is mixed with air and conducted into this coke
furnace, where it is completely consumed over the
highly incandescent coke. A charge of coke is
sufficient to last for twenty-four hours.
There have been many other devices constructed
for preventing smoke in this manner, but those
mentioned are recommended as being the best,
and serve to illustrate the general principle; that
of mixing the gases with air and passing through
or over a very hot fire.
• The third method is one which has been most
successfully used on locomotive and other port-
able boilers,-although not exclusively. It consists
essentially of forcing air into the furnace from
various places, either above, below, or among the
coals, by means of steam or fan pressure. In
many cases the air first passes through coils of
heated pipe and is delivered in a number of small
jets, or is mixed with steam in the same manner
that gas and air are mixed in a Bunsen burner.
Care must be taken in all smoke consumers to
avoid too great an excess of air, although a slight
excess is recommended by some authorities.
The last method referred to could hardly be
called a general one, but since it differs so much
from the others, it was considered worth a descrip-
tion. The apparatus is called a "smoke bleacher,"
and does not consume the smoke that leaves the
furnace, but precipitates the carbon before it passes
out of the stack. The exhaust from the engine
is placed a:short distance from the top of the stack
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on the inside, and the smoke in passing up con-
denses with the steam and drops in the form of
small, moist balls of soot to the bottom, where
they are collected in a pan placed there for the
purpose. On analysis this soot was found to con-
tain 2 per cent water, 34 per cent carbon, 64 per
cent ash, together with some ammonium salts,
and metallic oxides, mostly of iron. No smoke
can be observed leaving the stack and none of the
soot precipitates on the outside. The apparatus
is fully described in the Scientific American, Vol.
71, No. 17.
The above methods, except, perhaps, the last,
serve to illustrate in a general way the manner of
disposing of smoke, and the few appliances that
have been described are but a small fraction of
the great number that have been invented and
patented; but all of these are practically modifica-
tions or combinations of the three devices: stokers,
smoke burners and air mixers.
A FAMILIAR SHOP TOOL.
A "CENTER Pt- N •
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REPAIRS TO THE FOURTH STREET DRAW-BRIDGE,
SAN FRANCISCO.
The Fourth street drawbridge
in San Francisco crosses the chan-
nel of a creek which has been
dredged and thus allows vessels
to penetrate up into the city about half a mile.
Fourth street crosses this channel about a quarter
of a mile from the bay, and at this point the tides
rise and fall about nine feet. The channel re-
ceives the sewers from a large part of the city, and
for this reason rivals in offensiveness the Chicago
River.
The bridge was built in 1893 from plans fur-
nished by Mr. A. D. Ottwell, who was employed
by the city for that purpose. The plans of the
turning gear and turn-table were so defective that,
in July of this year, the city received bids from
the various bridge building firms in this city, to-
gether with plans for a complete system of repairs.
The contract for the repairs was let to the firm of
Healy, Tibbitts & Co., for whom the writer is en-
gineer, on plans submitted by them.
The bridge, as built, is a draw span of 170 feet,
span resting on concrete piers founded on piles.
The roadway is twenty-six feet wide, and outside
of this are two sidewalks of six feet each. A double
track electric road crosses the bridge. The span is
turned by steam power, the engine being located
in a tower over the center pier. The same engine
operates the end lifting gear. The defective parts
of the original structure may be enumerated as
follows:
The circular girder, on which the entire weight
of the bridge, over 400,000 pounds, rested, was a
twelve inch, forty pound rolled_ steel "I" beam.
The tracks for the wheel were ordinary steel rail-
road rails, the upper track being fastened to the
circular girder. They weighed thirty pounds per
yard. The wheels had a width of three inches,
but the available bearing area was about two inches,
the width of the tracks. This entire turning gear
was placed on a pier which was about two and
one-half feet below the surface of ordinary high
tide. The salt water was rapidly rusting the iron
work with which it was in contact, and also washed
refuse and dirt into the rack and pinion which
turned the bridge.
When the old iron work was removed it was
'found that in one place the head of the railroad
rail: which formed the track was entirely broken
off for a space of eleven feet. Many other smaller
breaks were noticed. The circular girder was bent
and was also found to be as much as one and one-
half ihches from a true circle. Since the girder
was bent, the weight of the bridge had been con-
centrated on a few wheels, instead of being dis-
tributed, as is necessary. The broken condition of
the track, the fact that the upper circle was not
true and therefore not concentric with the lower
one, and the enormous weight concentrated on a
few wheels, caused them to constantly break, as
many as fifteen being renewed in one month, and
an average of ten per month for one year.
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In designing the necessary repairs, it was deemed
best to allow the bridge to remain as near the same
level as possible, as it would have been necessary
to make long approaches if the floor of the bridge
was raised. This would have seriously interfered
with warehouses located on the street. In adver-
tising for plans to repair the bridge, the city called
for the structure to be raised two and one-half feet.
It was considered best to submit a plan which did
not raise the bridge surface, and the fact that one
plan submitted did not do so was a point largely
in favor in securing the contract.
The floor of the bridge was actually raised about
six inches, and this distance, together with the
space gained by taking out the two three-inch
tracks, allowed for the substitution of a girder
twenty-two inches deep. This was built of medium
steel of a tensile strength of 60,000 to 65,000 pounds
per square inch. The web was three-eighths of
an inch thick and the flanges were made of three-
inch by three-inch angles. The girder was made
in four sections, ninety degrees each, fastened with
- splicing plates and angles. It was stiffened every
three feet with plates and angles. The track, both
upper and lower, was of wrought steel, one inch
thick at the center of the beveled surface, and six
inches wide. Underneath the lower track was a
cast iron bed plate, one and one-half inches thick,
which was fastened to the pier with stone bolts.
This same plate had a projection at right angles
to its surface, and to this was bolted the rack circle.
The wheels were made of cast steel with a wrought
iron center. They were sixteen inches in diameter
at the center of the face and weighed two hundred
and thirty pounds. New spider rods were fur-
nished and certain repairs made to the spider plate.
In order to keep the water from this new turn-
table, which had been placed on the old pier at
the same level, a concrete wall was built around
the pier on the outside, three feet above the pier
surface and twenty inches thick at the top of the
old pier. It was founded on the steppings of the
old pier, thus giving it a bearing of eighteen inches.
The surface of the old pier was picked rough be-
fore placing the new concrete, in order to form a
good bond. This wall is of the same shape as the
pier, which was octagon. Concrete was well
rammed, and very little water leaks in during high
tide. The openings will gradually close up from
the refuse outside. Such water as finds its way
into the interior is caught in the inside, which was
left hollow. From this sump, a pipe leads through
the body of the pier to the outside, and at low
tide the accumulated water runs out on opening
a valve. The repairs have been tested by two
months of service and have shown themselves suf-
ficient.
During the repairs, the bridge was turned out
into the stream and raised on falsework designed
to act as a protection after the work was completed.
The original plans called for so little protection
that the bridge was often damaged by passing ves-
sels. It was a part of the contract that during the
time of the repairs, the contractor should provide
a foot walk across the intervening space in order
to allow the street cars to transfer from one side
to the other. On one side of the bridge an ordinary
pile trestle was built, but on the other side it was
necessary to provide some kind of a drawbridge
which could be opened for vessels. The form of
bridge adopted is shown in the accompanying
views and plans. A pile one hundred feet long
was driven so that its top was left forty feet above
the shore wharf, and its base at the level of the
wharf could be braced to that structure. The top
of the pile was inclined outward into the stream
two feet farther than the base at the top of the
wharf. It was guyed and braced in three direc-
tions, the back guy being provided with a turn-
buckle for adjustment. The span had a truss on
each side. The lower chord was made of one piece
6"x12" sixty-two feet long and reached from the
pivot pile to the sidewalk of the drawbridge as it
lay on the falsework. The upper chord and batter
brace was 6" x 8" and diagonals 4" x 8". The floor
plank rested directly on the lower chord and was
made of 11" surfaced boards. At the point the
span abutted on the pivot pile was placed a nest
of rollers to diminish the friction in turning. Guy
lines from the top of the pile were carried out
three-quarters of the span and there fastened to
eye bolts. These bolts passed through a single
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timber and were provided with threads eighteen
inches long to allow for adjustment. The end of
the span which abutted on the pivot pile was also
supported by a cable to the top of the pile, one to
each truss. The bridge was pulled to the shore
by a windlass worked by one man, and, owing to
the outward incliriation of the pivot pile, was raised
at the, outer end as it approached the shore. Then





go and the bridge swung out into the stream by
gravity after the manner of a swinging gate. When
it was in use it was desired to remove the live load
strain from the suspending cables, and this was
accomplished by levers. A timber, 8"x8", six-
teen feet long, was planed and greased and one
end blocked up twelve inches higher than the
other. This was placed on the sidewalk of the
drawbridge and when the swinging foot bridge re-
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turned from the shore it had sufficient momentum
to slide well up on the greased surface of the in-
clined lever, thus raising itself a small amount.
The end of the lever was then raised by a hand
lever giving a full bearing. The details of the
structure are shown in the figure. All guy lines
and ropes were fastened to a pin let into the top
of the pile 2-i feet. The moving guys of the span




the supporting guys were attached above this
swivel in the manner shown in order to allow the
swivel to move freely. The cost of the swinging
span was in the neighborhood of -four hundred
dollars. It was in service three weeks and worked
perfectly from start to finish. It could be opened
in half a minute, and closed in less time. As a
temporary foot bridge, it is believed that the idea
is a novelty, and therefore justifies notice. The
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repairs to the bridge have nothing new except the
concrete wall to protect the _turn-table, which is
not generally used. The repairs were dwelt on at
length in order to show the inferior design of the
original structure, and may prove instructive.
J. D. GALLOWAY.
SAN FRANCISCO, Nov., 1894.
THE WELSBACH INCANDESCENT GAS
LAMP.
Gloucester, N. J., situated a few miles below
Philadelphia, on the Delaware, is rather widely
known on account of its race track, and also as
the home of the planked shad industry. But it
is, besides, the locus of the Welsbach Incandes-
cent Lamp factory, and it was on this last account
(planked shad being out of season) that the writer
visited it not long ago. Through the kindness of
Prof. Barker a complete tour of the works was pos-
sible and a brief account of them may be inter-
esting.
The Welsbach Incandescent Gas Lamp is the
invention of an Austrian,Carl Auer, later knighted
as Count Von Welsbach, hence the name of the
lamp.
It is essentially different from all ordinary gas
burners in that it makes use simply of the heat-
ing power of the gas. - It consists of a Bunsen
burner, over which is suspended a net or mantle
of gray earth, which is heated to incandescence
by the flame inside it. The whole arrangement
of burner and mantle can be attached in place
of an ordinary jet. It is apparent that the char-
acter of the light will depend upon the materials
in the mantle, and this is, therefore, the most im-
portant and difficult feature of the manufacture.
The first step in the process is the weaving, from
a single cotton thread, of long lengths of tubular
net, about two and a half inches in diameter. A
spool full of this net is then washed in acid, soda
and distilled water, and cut into 2 ft. lengths,
sufficient for two mantles. Each length is then
soaked in the "solution," containing, probably,
among other things the oxide of lanthanum
and zirconium. The composition of this solution
controls the character of the light, as before stated.
The present composition is entirely the result of
very extensive experiments, and is more or less of
a trade secret. The net is then carefully wrung
out, stretched upon a frame to be dried and then
cut into single lengths. During this part of the
operations the greatest care is taken to avoid soil-
ing the net, for it is found that an amount of im-
purity so small as to be impossible of detection
by ordinary chemical means, will produce a very
marked change in the color of the light.
Next, a sort of hem is made in one end of each
length, and this end drawn together by a plat-
inum wire passed in and out around it. The ends
of this wire serve to suspend the mantle from a
nickel upright wire at the side. The lower part
of the mantle is then given the proper conical
form, and then set on fire; the cotton burns away,
leaving a reproduction of the network in the earth
with which it had been impregnated. This is
again "shaped," while hot; the top is "hardened"
by adding a little more of the solution and again
burning, and then the whole mantle is tempered
by being subjected to a very high temperature for
some length. of time. This ends the making
proper, but for safety in transport the mantles are
now soaked in a solution of crystaline or some
similar substance, which fills the pores and rend-
ers the whole thing quite elastic, and which imme-
diately burns off when the mantle is first used.
Specimens from each lot of mantles are sub-
jected to "life tests" and "efficiency tests," for the
latter a Bunsen photometer and standard argand
burner being used. Tests are also being carried
on with different makes and styles of chimneys.
A novel form of chimney, used extensively in
France, but just introduced in this country, is a
cylinder formed of small glass rods held vertically
in a frame; it may be used either outside of the
chimney proper, as a shade, or may be used in
place of the chimney. On account of its struc-
ture the whole width of the cylinder seems to be
a source of light—giving a large and correspond-
ingly less bright illuminating surface.
The Welsbach lamp has been steadily improved
during the past few years, both as to character of
light and efficiency. The light is now almost
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colorless, and the efficiency of the burners some-
thing astonishing, as the following figures show.
Of course the character of the gas has considerable
effect upon the performance, but less with this
burner than with others.











80 to 90 (fresh) 60 (old)
C. E. MENDENHALL, 94.
PHILADELPHIA, PA., Dec. 1894.
NOTES.
Apparently nothing has been done recently, or
within the last two years, in regard to the adop-
tion of an alumni pin. A pin was designed in
'93 and was adopted, but so far as is known none
were ever made. This pin represented in outline
a wild rose haying five petals in rose enamel, in
the center of which was an oblong block of gold
containing in white enamel the letter "R" and
the class numeral. Most of the alumni who have
pins have the small square Rose pin, and are
very frequently mistaken for graduates of other
schools, particularly Cornell, whose pin is very
similar. The officers of the alumni association
should take this matter in hand and either adopt
the present school pin or a different design for the
alumni.
Sigmund Frank, '92, spent Thanksgiving in
Terre Haute. He left Lloyd & Co. last April in
order to take the position of inkpector in electrical
department of Chicago Edison Co. Since then
he has severed his connection with them and is
now Electric Light Inspector of the Chicago Fire
Department. Rumor has it that he will marry a
wealthy lady of the windy city. His address is
4154 Berkeley avenue.
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T. D. Boyles, '92, and H. S. Hart, '93, of the
firm of Hart & Boyles, Consulting Engineers, of
Chicago, spent several days recently visiting the
Phi Sigma Phi's. Since then the firm has dis-
solved, Boyles going to the General Electric Co.
at Schenectady, N. Y., and Hart traveling for
some electric company.
H. B. Sperry, '92, and Miss Lou B. West, of
Terre Haute, are to be married on the 26th inst.
Mr. Sperry is at present Master Draughtsman with
the St. Albans Foundry Co., St. Albans, Ver-
mont. The couple will make their home at St.
Albans.
J. C. McGregor, '93, who has been with the
Westinghouse Co. in Pittsburg, has left that firm
and gone to New York in order to enter the pat-
ent law business. He paid Rose and Terre Haute
friends a visit recently.
The alumni who reside in Louisville, saw, per-
haps, the best game of foot ball Thanksgiving
that they have seen since leaving Rose. They
surely could see some improvement.
M. C. Andrews, '94, instructor in Civil Engineer-
ing Department, made himself quite useful to
both the milliners and fire department the night
of the Bindley block fire.
E. S. Johonnott, '93, professor of mathematics
in Drury College, was up to his old-time tricks
last fall. He played end on the college foot ball
team.
B. R. Shover, '90, has been putting in a new
power station for the Youngstown Street Railway
Co., Youngstown, 0., where he is employed.
Geo. Winters, '94, can be found laboring for
the National Cash Register Co., Dayton, 0.
Born.—To Mr. and Mrs. Allan Bixby, of Indian-
apolis, Helen Bixby, Sunday, Nov. 25.
Edward Riedel, '94, is with the Electric Light
and Power Co., Point Pleasant, W. Va.
Taro Tsuji, '90, has entered the Japanese army
as military engineer.
E. F. Folsom, '92, visited Rose a few weeks
ago.
W. M. Wickham, '93, is at Elyria, 0.
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LOUISVILLE.
When Thanksgiving dawned dark and threat-
ening in Terre Haute, and later on all the gloomy
predictions were verified by the beginning of a
steady downpour, those Polys who were not among
the fortunate ones who accompanied the team
shuddered with apprehension when they thought
of the probable result of such a state of affairs in
Louisville. But "Old Prob" dealt more kindly
with Kentuckians than with Indianians on that
day and did not interfere with the sport. The
Athletic editor regrets that he was not numbered
among the "fortunates," and so is obliged to de-
pend upon the reports of others for the account of
the happenings.
When the eleven left here Wednesday noon it
was evident that they were in the very best of con-
dition and spirits, and those who were down to
"see them off" were sure that they would at least
give a good account of themselves. After their ar-
rival in Louisville, Manager Robinson and Capt.
Troxler took particular care to see that nothing
was done that would endanger their good condi-
tion, and so extremely careful were they that the
boys decided that even such a magnificent sport
as foot ball had its objectionable features.
Louisville never does things by halves, and it
turned out a crowd that was in keeping with the
occasion. In fact, it was said to be the largest crowd
that had ever witnessed a foot ball game in that
city.
The teams appeared upon the field at 3 o'clock
and lined up as follows:
R. P. I. L. A. C.
Mead Center . .. . South
Burtis r g Averi 1
Darst 1 g. O'Bryan
Meriwether r t Cole
Whitten 1 t . Walsh
W. J. Klinger r e  Mason
Austin 1 e McComb
Miller  q. b Middleton
Brown .... .. r. h ......... Norman
P. W. Klinger 1 h.  Buchanan
Troxler f b. McDonald
R. P. I. won the toss, taking the ball Troxler
kicked off for twenty-five yards to Cole, who fum-
bled, and R. P. I. regained the ball. Then Darst
was brought back from left guard and smashed the
line for five yards. Burtis was next taken from
right guard for a similar play with equal success.
Then Brown went around left end for twenty yards
and a touch down. Troxler kicked goal.
L. A. C. kicked off for thirty-five yards to
Miller, who brought the ball back thirty yards,
much to L. A. C.'s surprise. Before they could
recover, the ball was passed to Brown, and by
• ...
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splendid interference on R. P. I.'s part he got free
of his opponents and made a seventy yard run for
another touch down. Troxler again kicked goal,
and the score stood 12 to 0 infavor of R. P. I., with
only ten minutes gone and L. A. C in a dazed
condition. They pulled themselves together, how-
ever, after the next kick off. McDonald kicked
for fifty yards to Troxler, who regained forty
yards. L. A. C. got the ball on downs, and by
good, steady gains, one of which was around left
end for thirty-five yards, they secured a touch
down. McDonald kicked goal.
Miller kicked thirty yards, ten of which were
regained by L. A. C. They bucked the line for suc-
cessive gains of five, ten and twelve yards, and then
lost the ball on downs. R. P. I. worked a mass play
for ten yards, and Brown followed by gains ten
and three yards around left end. R. P. I. was
awarded five yards for foul tackling, and gained
another five through center. The ball was now
within seven yards of L. A. C.'s goal. It was passed
to Brown, who smashed the line, and was carried
through for another touch down. Troxler was
again successful at goal.
L. A. C. kicked for thirty-five yards. P. W.
Klinger brought it back fifteen, and a few moments
later went through center for ten more. The ball
was lost on downs and R. P. I. was carried back
thirty-five yards, at which point they again got
possession of the ball on a fumble. By mass plays
and gains by Brown and Troxler, the lost ground
was entirely regained. Miller went around the
end for twenty yards more to L. A. C.'s 5 yard line.
Troxler went through center, securing the touch
down, and also kicking goal.
Time was called almost immediately after the
next kick off with the ball on R. P. I.'s 45 yard
line. Score—R. P. I., 22; L. A. C., 6.
In the second half R. P. I. failed to score, but
L. A. C. secured two more touch downs and as
many goals. It seemed as if R. P. I. had lost her
"grip" for awhile, and they did not regain it until
the latter part of the half, at which time they were
within three yards of a touch down, when time was
called.
McDonald kicked fifty yards to Brown, who car-
ried it back twenty yards. L. A. C. got the ball
on a fumble and by steady gains they carried it
forward to another touch down.
Troxler kicked off for forty yards. L. A. C.
brought it back fifteen, and made additional gains
of five and seven yards. Buchanan was downed
behind his line for a loss of ten yards. Then L.
A. C. punted for forty yards and again took the
ball a few moments later on downs. By gains of
eight, ten and fifteen yards they reached R. P. I.'s
5 yard line, and a moment laterwent over, but the
umpire would not allow the touch down on ac-
count of foul interference by Buchanan, and the
ball was brought out to the 15 yard line and given
to R. P. I. Brown gained twenty yards around
the end, but the ball was lost on a fumble. L.
A. C. lost five yards and McDonald punted for
twenty-five yards. R. P. I. lost the ball on downs
within thirteen yards of her own goal. L. A. C.
went through the line for eight and five yards to
another touch down. McDonald kicked goal.
Miller kicked for twenty yards. L. A. C.
brought it back five yards, and by some good punt-
ing forced R. P. I. back to the 35 yard line. Then
R. P. I. recovered and went to work in dead
earnest. By steady gains of fifteen and twenty
yards at a time they forced L. A. C. down the
field and were within three yards of the goal line
when time was called, and the eventful game was
over.




Touch downs—Brown, 3; Buchanan, 2; Troxler, Mc-
Donald.
EXHIBITION GAMES.
The Polys were treated to two exhibition games
on the afternoon of Saturday, the 17th.
The first was between the Y. M.C. A. and Nor-
mal, in which the former were victorious by a
score of 12 to 6. A number of Poly members of
the association played, Mead holding down center,
Liggett an end and P. W. Klinger left half.
The Y. M. C. A. team were not familiar with
their signals, and but for this the score would
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probably have been much more one-sided. It was
only at the latter part of the game that the Nor-
mals developed any great amount of strength, at
which tune, after a hard battle, they landed the
ball across the line for a touch down.
The second game was between the Terre Haute
and Paris (Ill.) High School teams. The Terre
Hautes had the best of it from the very beginning
and showed up very much superior to the visitors
in team work. In the first half Paris was appar-
ently on the road to a shut out, but they rallied
somewhat in the second, scoring a couple of touch
downs, but failing on goals.
Perhaps the most interesting feature of the whole
afternoon's performance was the remarkable man-
ner in which the crowd was kept off the field.
In the High School game they crowded the
players so closely as to interfere seriously with the
progress of the game. Frequent appeals from the
umpire and referee to "stand back" had no effect
whatever, so some enterprising Polys descended
into the basement of the building and returned
with a long rope. A number took hold and pro-
ceeded to sweep the field, with results that were
rather disastrous to the dignity of those who hap-
pened to be on the forbidden ground, a number
of whom were observed to occupy, for a brief mo-
ment, a position that is the inverse of that usually
occupied by ordinary mortals, much to the amuse-
ment of those who had seen the approaching danger
in time to retire to a safe place.
The effect was so satisfactory that the rope was
kept out until the end of the game, and it is need-
less to say its progress was not interfered with
further.
FIRST ELEVEN VS. SECOND ELEVEN.
On the Saturday before Thanksgiving the First
and Second elevens engaged in a practice game
preparatory to their Louisville and Evansville ex-
periences.
The game was quite an interesting one, the Sec-
onds working the Firsts pretty hard—much harder
than they expected to be worked. Several times
the Seconds seemed in a fair way for a touch down,
but they could never quite make it.
The star play of the game was by Darst. He
was brought back from left guard for one of those
mass plays that proved so effective at Louisville.
He hit the line so hard that he went clear through,
shook himself free, and tore down the field for the
goal, with the Seconds in pursuit. He made his
touch down, but confessed that it was the hardest
work he had done lately.
If the Firsts had received such practice as they
got that afternoon, earlier in the season, it is proba-
ble that the results of some of the other games
would have been entirely different.
THE SECOND ELEVEN AT EVANSVILLE.
[ We are indebted to a member of the Evansville party
for the following account of the Thanksgiving day game
at that place:]
While the First eleven was battering the lines of
the Louisville Athletic Club, the Second was being
played with by the Evansville team. It was almost
entirely a one-sided affair.
R. P. I. won the toss, taking the ball. They
kicked to the thirty-five yard line, but Evansville
pushed them hack to the center, where the ball
was lost to R. P. I. on four downs. -Evansville re-
covered it on a fumble, and by a series of line and
end plays they secured their .first touch *down.
They failed on goal.
R. P. I. again kicked off, but after two successive
kicks, the ball going into touch each time, it was
given to Evansville, who kicked for forty yards.
R. P. I. lost it on four downs, and it was only a ques-
tion of time until another touch down was made.
Evansville full back kicked goal.
Once more R. P.1. kicked off, but time was called
with the ball in the center of the field, to which
point Evansville had returned it.
In the second half Evansville kicked off to Gray,
who punted in return, sending the ball back nearly
to the center. After a few line plays they tried a
criss-cross which worked to perfection and another
touch down and goal were added. Two more touch
downs and one goal were secured by Evansville
before time was called.
Following is the line up:
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EVANSVILLE. R. P. I.
Friedle . Center Hell weg
Ploke r g.  Voges
Roelker 1 g.  Freers
Nanney r t  Knapp
Carter 1 t  Burke
Sansom r e  McTaggart
Huddleson 1 e   Paterson
Dexter  q. b  Lufkin
Crozier. r h Gray
Breckenridge 1 h  Crowe
Harris  f, b Kessler
Um pire—Heines.
Referee—Decker.
Score—Evansville, 26; R. P. I., 0.
After supper we were given a theater party. The
Evansville eleven occupied the boxes on one side
of the house and R. P. I. on the opposite. Frequent
exchanges of sentiment were indulged in during
the evening, but the "only yell" was given with
a vim when one of the comedians appeared carry-
ing on a cane the Rose and White pennant. Too
much cannot be said in praise of the friendly man-
ner in which_ we were entertained.
NOTES AND CLIPPINGS.
In reading the account of the game at Evans-
ville, no doulat many were struck by the very un-
usual occurrence of the ball having been kicked
into touch twice from the kick off. It was found,
upon inquiry, that the field was some thirty or
forty feet shorter than the regulation, which easily
accounts for the fact. The Evansville team, being
aware of this, simply stood aside and allowed the
ball to roll across the line, knowing that two such
plays would give it to them.
President Adams, of Wisconsin University, has
the following to say in regard to foot ball: "The
game of foot ball has taken a stronger hold on the
public than any other game in the history of the
country. With all its faults, I do not hesitate to
say that I believe it is for college men, all things
considered, the best game that has ever been played
in the United States. It calls into activity all
man's strength, all his sagacity, all his coolness,
all his acuteness of perception, all his resources




.In the Chicago Inter-Ocean for December 9th is
an article by the foot ball expert, S. V. R. Crosby,
in which he suggests the names of eleven men,
selected from the teams of highest rank in the
east, for an all-American eleven.
He made his selections entirely from Harvard,
Yale and University of Pennsylvania. Princeton,
who had so many men last year that were worthy
of recognition, he does not consider has a single
man this fall that deserves a place on the team.
He names as the two foremost players of the
season Hinkey, of Yale, and Waters, of Harvard.
In speaking of them, he says: "Looking back over
this fall's work, I only find two men who are "stars"
as the word implies, and these two, in my opinion,
are F. Hinkey, Yale's successful leader, and B. G.
Waters, the Crimson's great tackle. The former
has given the finest exhibition of end play ever
seen on any foot ball field' since the game began,
and the latter's good work has placed him on record
as not only the foremost tackle of the year, but
one of the best that any team has ever had."
Following is the make-up:
Brooke  Full back IT, of P
Butterworth .   Half back  Yale
Knipe Half back  U. of P
Wienn Quarter back . . Harvard
Hinkey (captain)  End  Yale
A. Brewer End Harvard
Beard Tackle • Yale
Waters. . . Tackle Harvard
Wharton Guard  U. of P
Mackie Guard Harvard
Stillman  Center  Yale
ON OTHER GRIDIRONS.
YaleHarvard, 12-4.
U. of P.—Cornell, 6-0.
Michigan—Cornell, 12-4.
Butler—Wabash, 58-0.
U. of P.—Harvard, 18-4.
Michigan—Chicago Union, 6 4.
Chicago A. Ass'n—Dartmouth, 4-0.
Univ. of Va.—Univ. of N. C., 34-0. .
Nebraska—Iowa, 36-0.
Kansas Univ.—Missouri Univ., 18-12.
Purdue—DePauw, 28-0.
Butler—Light Artillery, 6 4.





GAS MOTORS FOR STREET RAILWAYS.
The numerous objections which have always
been raised against horse cars, together with the
more recent fault, their antiquity and limited
speed in comparison to electrical or cable roads,
have led the German engineers to cast about for
some suitable power to propel street cars in ser-
v:ce where the traffic is often small in comparison
to the length of line operated.
The storage battery may in time develop into
the ideal power for suburban lines, if not for all
other city railways, but in Hamburg and Brussels,
where storage cars have been extensively utilized,
the accumulators weigh from two to four tons per
car, and must be changed several times during
the day, besides other important objections ren-
dering their use at present not entirely satisfac-
tory. In a town of population too small to justify
the erection of power houses, the horse car seemed
to be inevitable as the only means of handling
the intermittent traffic. Steam engines, disagree-
able in any city on account of the noise and soot,
are too costly for such towns, so that the choice
seems to be narrowed down till it lies between
compressed air or gas. But in Berne, where air
compressed by water under highly advantageous
conditions has been used, it is found that at a
pressure of 32 atmospheres, 150 cubic feet per
hour are required to produce one H. P. Each car
carries twelve reservoirs with an aggregate capac-
ity of 2,170 cubic feet, which can be filled from
the main reservoir in eight minutes. These cars
weigh about seven tons, can run twelve miles, but
at an expense of fifteen cents per mile.
A careful study of the whole subject led to the
adoption in two instances of cars propelled by
gas engines. These practical trials were made at
Neufchatel, in Switzerland and at Dresden. At
Neufchatel there was required a new line three
and one-half miles in length to connect that city
with the village of St. Blaise. Nine-tenths of the
distance lies outside of the city limits, and
through a district which could furnish but few
passengers. The estimates had to be made on a
basis of one car either way every half hour during
fourteen hours daily service, with an average of
seven passengers per car, each paying five cents
for the through outward or return trip. The cars
employed on the road are strong and practical in
construction; run quietly, without jar or smoke,
and the machinery requires to be cleaned but once
a week. Each motor car carries twenty inside
passengers and weighs, when filled, about six tons.
Expense on this line is less than seven cents per
mile for each car.
A more elaborate and interesting railway is the
one at Dresden, where a car line of three miles in
length is operated with gas motor cars invented
by a German named Luhrig. Luhrig's cars were
built to accommodate sixteen passengers seated
within, with standing room for five besides the
motor man on the front platform and six on the
rear. Passengers are not allowed in Gemany to
stand in the aisles, holding to straps. Under the
American system of crowding and packing, one of
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the Luhrig cars would carry perhaps forty people.
Power is supplied by two double cylinder gas en-
gines of seven H. P. each, located on either side
beneath the seat and carefully inclosed in zinc
sheathing, which excludes gas and odors and
protects the machinery from dust or contact. Un-
der the frame work of the car are placed eight
cylindrical reservoirs, together having a capacity
of 360 cubic feet of gas, sufficient to run the car
eleven miles over a road in which grades do not
exceed one foot in twenty. The cylinders of the
engine are kept cooled by water circulating through
pipes leading from a cylindrical reservoir carried
on the roof of the car, the heated water rising and
the cold descending, so that after a run of several
miles the warmth of the cylinders may be easily
borne by the hand.
The Chief Engineer of -Dresden submitted a
comparative estimate for the construction and
equipment with gas motor, electrical and horse
cars of a street railway five miles in length and
requiring twenty cars for ordinary service in that
city. In these estimates are included double
tracks in each case, and two compressing stations
for the gas motor cars; dynamos and overhead
wires for the electrical roads, and 120 to 150 ani-
mals, stables, etc., for the horse cars.
The estimates were:
Electrical  $180,880.
Gas motor ....... " .  142,800.
Horse cars  133,280.
The original construction and equipment is
therefore slightly in favor of horse cars as com-
pared with gas motors. But this difference rap-
idly disappears when the cost of daily operation
is taken into account. The net operating expense
of horse cars in Germany being from 5i to 7
cents per car kilometer, against 5 cents for electric
cars and 4 cents for gas motors of the Luhrig
model per car kilometer.
In the American Engineer of October is noted the
progress made in the gas motor cars during the
past year. We make the following extract:
"Through the death of Luhrig and other cir-
cumstances, the field of experiment has been
transferred to England, where the Luhrig patents
have been acquired by a syndicate, and the car
has undergone modifications which have greatly
lessened its weight and cost, and enhanced its
practical value.
"A car of this improved type is now worked
regularly on the lines of a tramway company at
Croydon, near London, and attracted expert at-
tention from all parts of Great Britain, where the
problem of street railway equipment and manage-
ment is quite as complicated and difficult as in
any portion of the United States. Notwithstand-
ing the relatively dense population of Great Brit-
ain, only a small proportion of its tramways, as
worked at present by cables, steam locomotives,
electricity or horse power, are really satisfactory
to the public or pay dividends. The same need
exists there, as elsewhere, for a motor which shall
be clean, noiseless, manageable, independent of
overhead wires or underground construction, and
withal so cheap in initial investment and work-
ing expense as to successfully supersede horse cars.
One important difficulty in the case of every
self-contained car lies in the fact that, for climb-
ing grades, starting under full load, passing curves,
or meeting sudden falls of snow, a car which,
when in motion, can be easily drawn by two
horses, must be equipped with a motor capable of
exerting temporarily ten or twelve H. P., and for
this a considerable weight of machinery is un-
avoidable. The general defect which has been
found in gas motors for street railway purposes
hitherto has been that they have been available
only for light traffic, and if made sufficiently pow-
erful for city lines, their excessive weight and cost
would form a fatal objection.
"Through the modifications which have been
made in the Luhrig motor car by the English engi-
neers, these defects are believed to have been practi-
cally overcome. In the improved car but one gas
engine is used, the two cylinders of which are
set facing each other, and both work to the same
crank. The engine is located under the seat on
one side of the car; the end of the driving shaft,
which extends across beneath the floor of the
vehicle, carries a fly wheel which steadies and
regulates the motion of the engine. By this
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improvement the number of working parts, and,
therefore, the weight, cost, and wear and tear of
the motor have been greatly reduced. What is
equally important, in a commercial sense, the
motor has been reduced to a form and dimensions
which will permit it to be adjusted to cars already
built for cable, electricity or horse power.
"But by reducing the engines to one, the power
of the car to start promptly with a heavy load
was compromised, and this weakness has been
overcome by the momentum of the fly wheel and
by the device of keeping the engine constantly in
motion while the car is in service and transmit-
ting its power from the crank shaft, through a
second motion shaft, to the running gear by fric-
tion clutches under the control of the driver.
This is arranged as follows:
"The driver, standing on the front platform,
has before him the brake wheel, and beside him
a movable lever not unlike the reversing bar of a
locomotive. When the lever is in a vertical posi-
tion the engine shaft is disconnected from the sec-
ond motion shaft and the axles, so that the car
may be at rest while the engine is running free.
When the lever is pushed to the right the second
motion shaft, with which the axles are connected
by chain gearing, is brought into engagement by
a pinion and friction clutch, which gives the car a
speed of four miles per hour. Shoving the lever
to the left brings into siniilar engagement a larger
pinion, which, without changing the speed of the
engine, gives the car a pace of eight miles an hour,
which is the limit of speed allowed by the mu-
nicipality of Croydon. A second lever is pro-
vided for operating reversing clutches whenever,
at the end of the line or elsewhere, the movement
of the car has to be reversed. The friction clutches
which form so important a feature of the machine,
are made of hard wood set between the two disks
of iron, and are said to be effective and durable.
"There must be, of course, some device to reg-
ulate the speed of the engine and keep it as nearly
as possible uniform while the ear is stopped and
under the varying conditions of grade and load.
This has been provided for with great ingenuity—
first, by a governor, which, when the work is light,
cuts off automatically the gas supply from one of
the cylinders, leaving the other to do the work
alone, and, still further, through a mechanical
connection between the governor itself and the •
lever, already described, which operates the
clutches. When this lever, is upright and the en-
gine shaft disengaged from the axle gearing, a
weight on the spindle of the governor is lifted
which cuts off the gas at half stroke in the one
working cylinder, so that, while the engine is run-
ning free with the car at rest, it is reduced to half
speed, and the explosions are rendered so light and
gentle as to be hardly perceptible.
"Ordinary street gas is used, condensed to a
pressure of 10 atmospheres, and the reservoirs
under the floor of the car, which can be filled
through a flexible pipe within the time required
to change horses, carry gas enough, for a run of
eight or ten miles. The consumption of gas by a
loaded car, is stated to be 25 cubic feet, per mile,
which costs at Croydon 2 cents. The syndicate
under whose management the car now in service
has been built and tested is naturally disinclined
as yet to disclose fully the detailed results, but
the editor of Engineering, who has been permitted
to examine the experiments somewhat carefully,
states his conclusions as follows:
"'The car is not noticeably different from a
horse car. It runs quietly and easily, emitting
neither smoke nor steam, and is quite under con-
trol. Inside passengers can hear 4 slight rumble
of machinery and perceive a trifling vibration;
but after a minute or two these are unheeded, and
practically there is nothing to detract from their
comfort. Neither they nor the bystanders in the
street can perceive any machinery whatever, for
the engine and gearing are entirely enclosed, the
motor lying under one seat and the wheels and
clutches under the floor of the car. * * * *
It carries twenty-eight passengers in all, and makes
a very fair speed, the limit allowed by the Board
of Trade being eight miles per hour. With the
slow gear in action it will readily mount an incline
of 1 in 23, with a short piece of 1 in 16, and com-
ing down it can be stopped by the brakes in its
own length. It also goes around a curve of 53
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feet radius on a 1 in 27 grade. Its weight, when
filled with passengers, is 51 tons. For gas it costs
ld (2 cents) per mile, against 3/c/ (7 cents) per
mile for fodder and bedding for horses; so that
the gas motor car starts with an advantage of 2i-d
(5 cents) per mile. The performance of the car is
quite satisfactory.'
"The main question, which remains to be de-
cided by prolonged experience, would seem to be
that of net cost of maintenance. The initial cost
of the motor car is about the same as that of an
ordinary horse car, and the eleven horses which
are required on well managed lines to operate it.
The point to be determined is, whether it is or is
not cheaper to keep one gag engine in order than
to keep in health and serviceable condition eleven
horses, and whether the machine will last longer
in service than the animals. When the motor car
is not needed, it costs nothing but a shed to shel-
ter it, while the horses must be fed and cared for.
From the English standpoint, the horse car is the
only system that offers any serious competition
with gas, and as the latter starts with an advant-
age of 5 cents per mile in the cost of material con-
sumed, its victory on a large majority of the lines
in that country would seem more than probable.
"A special motor car of the type above de-
scribed, combining all the improvements thus far
made and reduced to the utmost limit of sim-
plicity and lightness, is now being constructed in
England, to be carried to the United States for
exhibition and trial. Its performance will doubt-
less merit the attention of all who are interested
in the complicated subject of city and suburban
transportation."
RESOLUTIONS OF CONDOLENCE.
Class of '95 of Rose Polytechnic Institute ex-
presses sympathy for its president:
WHEREAS, Having received tidings of the sad
death of the mother of Mr. A. L. Robinson, our
president, it becomes the sorrowful duty of us, his
classmates of 1895 in the Rose Polytechnic Insti-
tute, to offer him such comfort as may come from
long association and warmest friendship. There-
fore, be it
Resolved, That we extend to the bereaved family
our most sincere sympathy; and be it further
Resolved, That a copy of these resolutions be sent
to him, and also a copy furnished THE ROSE
TECHNIC. COMMITTEE.
THE Rose Scientific Society has been duly or-
ganized and the election of officers resulted in the
choice of Mr. Edward A. Darst, President; Mr.
Walter L. Decker, Secretary, and Messrs. L. E.
Troxler and 0. E. McMeans, members of the
Council; the council to consist of the four officers
just mentioned.
Meetings of the society will be held in the even-
ing of the first and third Friday of each month,
in the physical lecture room at the Institute.
The meetings have been well attended, consider-
ing the near approach of examinations, and have
proved quite interesting. At the last meeting
the uses of logarithmic section paper were dis-
cussed both pro and con, and Mr. Darst presented
a paper on designing a magnet for special work.
It is hoped the students will take an active in-
terest in this society; endeavor to take up special
work for presentation at its meetings and make
it a success in every particular.
Only a bit of golden hair,
How came it there?
Was my heart all in a flutter?
No, for it was in the butter.—Ex.
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Sansom, ex-'96, played right end on the Evans-
ville team.
L. C. Anderson, '95, was favored with a visit
from his father recently.
Mrs. Wickersham was quite ill last month with
pneumonia, but is rapidly recovering.
The Sophomore Civils have abandoned their
field work until the return of better weather.
Failey is thoroughly competent to give instruc-
tions in the art of bidding the fair ones good
night.
Our deepest sympathies are with Robinson, '95,
who was recently called home by the death of his
mother.
Prof. Hathaway expects to finish his work on
quaternions during the holidays and have it out
next term.
W. H. Kellar, formerly a '95 man, is now prin-
cipal of the first ward school at Coffeyville, Kan.
He expects to return to Rose in a few years.
The old outside storm doors have been replaced
by new ones on the inside of the hall, leaving
quite an improved background for class pictures.
Dr. Mees says the local telegraph lines cannot
be thriving at present, because there is apparently
no evaporation of binding posts from the labor-
atory.
Prof. (delivering lecture)—" Bell metal con-
tains about 78 parts copper and 22 parts tin."
No. 12.—" What does the remaining part con-
tain, Professor?"
One would hardly suppose that the carefully
constructed building behind the shops was to be
sacrificed by fire for the purpose of testing the
automatic pump.
Gordon, '97, is credited with the following in-
genious proof in conics: "The angle gets larger
as it increases from 0 to 900, therefore the major
axis is longer than the minor."
Darst combined 'pleasure with business in his
trip to Louisville. The greatest enjoyment for
him was in watching the wheels go round in the
Louisville Electric Light station.
Likert wonders why so many Norrnalites say
"Howdy" to him on the street. He probably
has not heard the rumor that Somerville has
shaved off his mustache and entered the Poly.
There were two O'Briens in the line up of the
Thanksgiving day game at Louisville, one on
each team, and this is the way they became
friends:
L. A. C. man (bald headed).—" Oh, I'll get you
on the next down!"
Barry.—" You're no good; you're bald headed."
L. A. C.—" Well, you hav'nt the best of me
then, you're gray headed.
His Freshman letters glowed with zeal,
With "rushes," "scraps" and larks.
He told about his quizzes, too,
And sent home all his marks.
As "Soph." he found no time to write:
In justice to himself.
He promised not to work too hard
And undermine his health.
The Junior found a lady love,
One dreamy summer's night,
And then she helped him spend the time
In which he used to write.
The Senior did'nt write at all,
He never dreamed of it.
He simply sent a printed card,
"Dear father, please remit."
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The Seniors would highly appreciate an electric
motor line on the campus in order to carry ap-
paratus to and from the shops. They might also
occasionally ride if the opportunity was offered
them.
THE ROSE TECHNIC is certainly a paragon
among college papers. We have won three games
of foot ball and still have refrained from corning
out with a frontispiece illustrative of the Cir-
cassian heroes.
A. K. Ashworth, ex-'96, is with the Joseph
Horne & Co. retail and wholesale dry goods estab-
lishment, Ptttsburgh. He has entire charge of
their electrical plant, which, he says, is one of the
best isolated plants in the city.
A Junior's book was passed around the class
with the question written on the fly-leaf: "What
is your opinion of the electrical ability of the
owner?" Among the criticisms as to his poten-
tial, resistance, etc., was the following: "The
connection of his condenser to the primary was
defective, hence the return current will, upon ex-
amination, be found wanting."
The spectators of the Louisville game were
highly amused at the profusion of yells with
which the Rose adherents favored them. They
caught a little of the enthusiasm when after a
good line play a score of voices broke forth with:
Go, go, go; go, go, go.
Every time we hit the line
We go! go!! go!!!
Their sympathies were fairly won with the old
nursery yell:
R. P. 1., Rock and Rye,
Bluegrass country, Ken-tuck-i.
The inquisitive glances of passing maidens
were always answered with:
Hilla-bulloo. Hilla-bulloo !
Rose Polytechnic, who are you.
Refreshments were served lavishly with:
S-o-u-p, s-o-u-p—c-o-u-p, soup,
S-o-u-p—c-o-u-p, soup, soup, soup.
Athletics (sung in a minor key).
The most effective, though seldom used, was:
Shame, shame, shame; an everlasting shame,
L. A. C.'s defeated, and the Polys are to blame.
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The reception at Coates College the evening of
the 7th inst. was a most pleasant affair, and one
that we heartily hope will be repeated. Among
the distinguished guests present was Col. Thomp-
son, and among the noticeable (?) ones were a
goodly number of Polys.
Prof. in German (trying to suggest suitable
word to dull Sophomore).—"Suppose that you
were out in a desert somewhere and that you
were hungry and could not get a morsel to eat,
what kind of an expression would you wear ? "
Dull Sophomore (hesitatingly),—"Er—a vacant
stare!"
Wiggins gained some very practical knowledge
at the New York Store fire. A man told him all
about how much harder it was to hold a hose
when throwing a stream against a wall than it
was when the stream met with no solid obstacle.
He thinks he has a dead cinch on the mechanics
examination now.
Just speak to Austin if you wish to know how
enjoyable was the reception given to the Rose
men at Louisville; how charming the Louisville
girls, and how
He wore the same old winning smile
Amid the waltzing gay,
And smiled when some one pulled his coat,
And took his girl away.
We would respectfully suggest that if the small
room adjacent to the library is to be used as a
permanent recitation room, something more com-
fortable in the line of seats be placed there than
the present stiff backed, nailed down and fastened
together chairs; or at least they might be placed far
enough apart to give their occupants room to move
their elbows comfortably.
Some time during the last month, Mundy, '95,
boarded a street car with eighteen Coates College
girls, and with his usual gallantry insisted on pay-
ing all the fares. When they transferred he re-
sisted the temptation to accompany them all the
way and went dutifully home to study, taking
all the transfer checks with him. No doubt he
felt somewhat elated over the lingering glances
that followed his retreating figure, until he found
an explanation for them in his overcoat pocket.
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• The net proceeds from the Princeton—Pennsyl-
vania game were $10,000.
The 'varsity crew at Harvard is now in active
training, and has been for some weeks.
Chas. Brewer has been elected captain of the
Harvard foot ball team for the coming year.
The Worcester Polytechnic Institute will have
two new buildings, an engineering laboratory and
a power house.
She—" What is a stag party?"
He—"Oh, a—a party where they stagger home."
—University Courier.
According to careful estimates, three hours' close
study wears out the body more than a whole day
of physical exertion.—Bates Student.
Break, break, break,
On thy cold grey stones, oh, sea;
I have been broke so oft,
Thou bast no terrors for me.—Ex.
Man wants but little while at college,
Nor is he hard to please.
He only begs a little knowledge,
And will take that by degrees.—Ex.
Secants and cotangents were Greek to him,
Logarithms especially hard,—
But (sines) signs such as these he very well knew,
"3, 4, 5—between the tackle and guard."—Ex.
He left the wood pile and purloined the pie,
This tramp who scorned all decency and law;
He said, and gaily winked his other eye,
I came, I conquered, but I never saw.—Ex.
A gold medal has been offered by the physical
department at the University of Wisconsin to the
student showing the greatest general physical de-
velopment between the first and second examina-
tions.--Ex.
The Occident says: It seems that the self-gov-
ernment system at Amherst is not altogether suc-
cessful. Trouble has arisen between the faculty
and the college senate, and the latter, in all likeli-
hood, will resign.
At Des Moines college they are agitating the
formation of an association to be called the Press
Club. Its object will be to write the college news
up for the various city papers, and thus help to
advertise the school.
The new Waterman gymnasium at Ann Arbor
is almost ready for occupation. The building is
150x90 feet and has two stories and a basement.
When completed it will be supplied with the finest
gymnasium appliances, and will have a running
track, swimming pool and bath rooms.—Ex.
"It will doubtless come as a shock to many peo-
ple, even on this side of the Atlantic," says the
New York Tribune, "to learn that the old English
universities, Oxford, and Cambridge in particular,
are in financial straits. The greater part of their
property is invested in land, and they have con-
sequently suffered from the prevalent agricultural
depression as well as from the decrease in value
of real estate."—University Courier.
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In preparing for their trip to England, next
spring, the Cornell crew will train with a special
view to the short course over which they will row
at the Henley regatta. The distance will be one
and one-half miles instead of four miles.
The first inter-collegiate cross-country run was
held November 17 at the University of Pennsyl-
vania. Harvard, Yale and Princeton declined to
enter, so the contest was between PennsylVania
and Cornell, Pennsylvania winning by a score of
25 points to Cornell's 11. The run was made over
a five mile course.
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Northwestern University will allow oral exam-
inations this year. Cornell has done away with
examinations altogether. The daily recitations
constitute the grades of the term. These two in-
stances are surely forerunners of a decided change
that will come in the methods of different colleges
in determining the standing of a man in his classes.
Those colleges that hold to the examination meth-
ods will certainly in time be classed as back num-
bers, and will be laid by the wayside by the more
progressive colleges on their onward march.— The
Wabash.
ATTRACTIONS
Frederick Warde and Louis James, after sev-
eral seasons of success as joint stars, have con-
cluded to separate after this season, and will play
their annual engagement at Naylor's Opera House
on Monday evening, December 17th, when they
will appear in their famous presentation of the
Hon. Geo. H. Boker's celebrated play, Francesca
da Rimini, a realization of Dante's famous story,
which relates the ill-fated love of Count Paoli of
Rimini for his brother Lanciotto's wife, Francesca,
and their subsequent deaths at the .hand of the
outraged husband and brother. Mr. Warde will
play Lanciotto; Mr. Guy Lindsley, Count Paolo;
Miss Edyth Chapman, Francesca; and Louis
AT NAYLORS.
James, Pepe the Jester, who discloses the affair to
Lanciotto, and meets with his own death for the
trouble. The play abounds in strong dramatic
situations and affords abundant opportunities for
scenic display and costuming.
Genial Nat Goodwin and his company of play-
ers will come to Naylor's on Tuesday evening,
December 18, in his latest and greatest success,
"In Mizzoura." Goodwin is a prime favorite
here and will doubtless be greeted by a crowded
house.
Lewis Morrison will be the Christmas attrac-
tion at Naylor's, giving a matinee and evening
performance. "Faust" will be the bill.
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